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 Knowledge management (KM) is gaining significance as a worthy  
research subject due to its contribution to the success of wide range  
of organizations, including higher education institutions. Knowledge 
internalization is mainly related to capability to see the relevance of  
one’s knowledge in a real situation. e-learning management system  
(eLMS) provides an online teaching and learning platform for students  
(as novice users) and lecturers (as experts in their specific domains) with  
the potential to improve students' knowledge acquisition. Thus, this  
empirical study was conducted to investigate the impact of knowledge 
internalization in eLMS among students in Iraq. To achieve these aims, 
survey research design was adopted and the sample comprised of  
109 undergraduate students attending College of Information Technology in 
Iraq, all of whom were actively engaged in eLMS activities. The findings  
show that knowledge can be effectively transferred from lecturers to students 
via eLMS. Additionally, eLMS enable students to improve their prior 
knowledge through the internalization process, while also motivating them to 
share their knowledge with other students. 
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1. INTRODUCTION  
The evolution of information, communication, and technology (ICT) based tools has made learning more 
convenient, interesting, and engaging experience [1]. Knowledge management (KM) provides a systematic process 
to help in the creation, transfer, and application of knowledge across the higher educational institutions [2].  
In recent years, e-learning management system (eLMS) has emerged as a valuable educational tool, which can be 
adopted when developing an ICT based learning environment [3]. ICT plays a vital role in sustaining  
the knowledge management processes, such as acquisition, sharing, conversion, and application of knowledge [4]. 
The convergence of KM and eLMS fosters a constructive, user friendly, interconnected, dynamic, open, 
distributed, and adaptive, platform offering a wealth of easily accessible knowledge [5]. Consequently, Rowley 
pointed out that the eLMS has become an important step in the KM systems development [6]. 
Other studies [7, 8] as a part of which the authors investigated the relationship between eLMS  
and KM revealed that eLMS provides intercommunication facilities aimed at specific topics, while KM system 
enables collaboration with experts and other users on different topics. Nevertheless, studies in knowledge 
internalization (KI) in teaching and learning process by using eLMS are still at infancy stage due to more research 
are emphasized on student’s performance. More researches are needed to demonstrate independence students’ 
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skills in term of learning, thinking and decision making. Thus, the main aim of this study is to provide empirical 
evidence of KI using eLMS in one of the universities in Iraq from these three skills-learning, thinking and  
decision making. 
Review of eLMS 
e-Learning has become an integral part of modern education, as it offers diverse means for students' 
to access and manipulate information and develop new knowledge [9]. The term ‘e-Learning’ refers to 
learning through electronic networks via the Internet, which connects the eminent academicians and learners 
from different parts of the world [1]. Findings yielded by extant studies in this field revealed that  
the implementation of effective eLMS can promote academic achievement and interest in learning [10].  
eLMS supports collaborative leaning methods, which refers to a collaborative activity of two or more 
learners who are working on achieving collective goals through the exchange of knowledge, learning,  
and reaching a consensus [11]. As a result, eLMS has an important impact on the higher education [12].  
The main advantages of implementing e-Learning in higher education include information accessibility, 
efficient interactions, improved cooperation and collaboration, cost-efficiency, and adaptability [12].  
According to Solangi [13], eLMS benefits from the exploitation of advanced innovations, such as 
tablets, smartphones, broadband Internet, and social media, all of which have provided affordable learning 
opportunities for students anytime from anywhere. Numerous studies, such as [14-16], have been conducted 
on eLMS applications in Iraq. Furthermore, some authors have also examined barriers to eLMS adoption in 
higher education in Iraq and other countries [9, 12, 17, 18]. 
Knowledge management 
Knowledge management (KM) is typically defined as the art of deploying knowledge assets by 
creating, sharing, collecting, and aggregating knowledge valuable to the organization to enhance employee 
competencies [4]. When examining KM, it is important to distinguish between tacit and explicit knowledge, 
as the former is simply the knowledge gathered from experience, making it difficult to document and transfer 
to others [19]. On the other hand, explicit knowledge can be easily understood, communicated and shared,  
and thus applied in practice [20]. The relationship between explicit and tacit knowledge [21] involves four 
modes of knowledge conversion, as indicated by the SECI (socialization, externalization, combination, 
internalization) model shown in Figure 1. 
 
 
 
 
Figure 1. The SECI model [21] 
 
 
Socialization (tacit knowledge to tacit knowledge transfer) is a process of sharing experiences, 
which creates tacit knowledge, such as shared mental models and technical skills. This is done through 
practice, imitation, and observation. Externalization (tacit knowledge to explicit knowledge conversion),  
on the other hand, relates to models and hypotheses or concepts. Combination (explicit knowledge to  
explicit knowledge) involves combining different bodies of explicit knowledge, while internalization 
(explicit knowledge to tacit knowledge conversion) is a process of embodying explicit knowledge into tacit 
knowledge and is closely related to “learning by doing” [22]. The knowledge spiral in Figure 1 shows how 
knowledge is transformed from tacit to explicit and then again to tacit during various phases of knowledge 
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sharing. These phases should be implemented in sequence to ensure that tacit knowledge can be transferred 
from an expert to a novice [21]. 
Internalization in eLMS 
The internalization process occurs when the complex and structured explicit knowledge becomes 
tacit knowledge at organizational level via the combination process [23]. According to Kolb [24],  
this organizational knowledge helps individuals share their experience with other individuals and apply it  
in real situations or in simulated environments. Newly gained experience allows an individual improve or 
strengthen the existing tacit knowledge. In another study [25], a learning model was developed that is 
particularly relevant to higher education. This model contains four steps that form a continuous cycle, 
denoted as concrete experience, observation and reflection, formation of abstract concepts, and concept 
testing in real situations. 
The model explains that learning begins through self-experience or experience of other individuals 
based on organizational knowledge. The next step involves assessment of the effects of actions based on 
application of previous experiences in similar situations. Next, individuals’ are required to select the most 
appropriate actions through the experiences in different situations, which will form the basic principles for 
future guidance. The final step involves the application of these principles to new related situations.  
The outcome of the application improves and compliments individual’s tacit knowledge. Moreover, 
its effects ignite a new learning process that elevates the involved individuals’ tacit knowledge. The transition 
through different knowledge levels determines the effectiveness of the individual’s tacit knowledge [26, 27]. 
These continuous steps lead towards a new dynamic knowledge creation at individual, group, and 
organizational level. Based on the experience-based learning model, can be surmised that the internalization 
process consists of transferring and sharing of comprehensive and structured organizational explicit 
knowledge, which is then organized into individual’s tacit knowledge, thereby strengthening the existing tacit 
knowledge and generating new tacit knowledge among individuals in the organization. 
In the study focusing on the new industrial context [28], the authors proposed an internalization 
exploratory framework involving (1) organizational external environment, and (2) individual internal factors, 
both of which determine the learning lifecycle [25, 27]. The aim of this process is to realize knowledge 
internalization that emphasizes the ability of applying as well as creating knowledge. Knowledge 
internalization is related to the ability to see value in the transferred knowledge, that is, to understand 
knowledge as something efficient and useful for organizational routines. Indeed, empirical evidence indicates 
that recognizing the value of knowledge is the premise for motivation to learn [29]. 
In this context, external environment refers to the environmental changes that expose individuals in 
the organization to new problems to which the existing solutions are not applicable. This requires 
organizations to internalize new knowledge among employees to handle the challenging new environment. 
Tsai and Lee [28] outlined the best approaches to respond to changes in the external environment: 
− Deploying observation and trying to ascertain the reasons behind changes (observation, know-why). 
− Understanding what needs to be done and suggesting appropriate techniques to respond to the changes in 
the environment (concept formation, know-what). 
− Implementing approaches that are most likely to address the problem in practice (testing concepts in real 
situations, know-how) 
− Strengthening the gained experiences through interactions with changing environments (concrete 
experience, care-why). 
However, for any strategy to work, individuals must have a desire to engage in the learning process 
to create new knowledge. Individuals that have a strong desire for learning are motivated to analyze  
the changes in their environment, find the solution to the observed problems and apply those in real 
situations, thus further increasing and strengthening the existing organizational knowledge [28]. This learning 
cycle results in knowledge internalization that comprises of the ability to apply as well as create knowledge.  
The complex and structured explicit knowledge created via the combination process is organized into 
learners’ tacit knowledge in a continuous cycle of a learning theory [25]. It involves: 
− Concrete experience 
− Observation and reflection 
− Formation of abstract concepts and generalization 
− Testing of the concepts’ implications in new situations  
The model proposed by [25] is appropriate for measuring the learning patterns and training offered 
to computer science [30 ] , engineering [31], and medical [32] students to improve their ability to create 
knowledge. For example, Simon [30] used the model in determining a learner’s success in computer 
assessments, while Sharp [31] found that the model could improve collaborative skills among learners.  
On the other hand, [32] utilized the model to identify the most appropriate learning pattern for increasing 
medical students’ performance.  
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According to Gerholm [33], tacit knowledge in educational field is the knowledge that covers daily 
routines at the organizational level, the ability to interpret the lecture content, as well as the decision making 
and thinking independence the individual level. To sustain the competitive advantage, organizational tacit 
knowledge that is formed from learners’ tacit knowledge should be dynamic to fit the market or industrial 
needs that are always changing. For example Zeng [33] posited that tacit knowledge is comprised of two 
levels, i.e., (1) knowledge gained directly-created through the link between previous tacit knowledge and the 
input in the new situation, and (2) knowledge gained indirectly-through the development of structure and 
understanding gained by solving problems.  
In the educational context, according to Gerholm [33], learners’ tacit knowledge is gained directly 
by applying the previous tacit knowledge in new situations. It is also gained indirectly during  
the problem-solving process (i.e., independence of learning, independence of thinking, and independence of 
decision making). Based on the discussions presented thus far, learners’ tacit knowledge is measured in terms  
of independence of learning, thinking, and decision making. 
eLMS and knowledge management 
A study by [34], pointed out that eLMS considered an effective tool for acquiring knowledge 
because it helps to extract the implicit knowledge in order to improve the exchange of knowledge.  
On the other hand, Shrestha and Kim [35] are of view that eLMS users should adopt KM and apply KM 
techniques to the eLMS system to improve and enhance the e-Learning process. According to Tessier and 
Dalkir [36], KM system content can function or be considered as an e-Learning content repository, as in both 
cases users must register to access relevant information. As Gable [37] pointed out, eLMS can be used to 
achieve the SECI model of knowledge transfer, as described in the most widely used KM model. 
A study by [8], revealed the compared the functionalities of KM and eLMS, as well as explored  
the relationship between these two domains. They found that, in educational contexts, internalization requires 
organization of explicit knowledge formed through discussions among lecturers and learners to transform 
teaching materials into learners’ tacit knowledge. Having analyzed the problem, learners make decision  
on the best action to take when solving the problem, and apply the solution in real situations. Through 
application, learners create their tacit knowledge that can be shared in a group, which is further stored as 
organizational tacit knowledge. 
 
 
2. RESEARCH METHOD 
In this research, a quantitative survey research design was adopted in order to understand the impact 
of e-learning management system on the knowledge management among students in Iraq. According  
to [38], the survey research allows determining the relationship between several factors. Similarly, Leedy  
and Ormrod [39], pointed out that the survey research design is a suitable method when the research aim is to 
identify the causal relationship between independent and dependent variables. 
 The survey research design was therefore adequate for the present study because pertinent data 
could be obtained via a set of questionnaires developed by [19] based on SECI model [21] that focus on how 
knowledge is transferred through the internalization process among students. The study sample included 109 
undergraduate students attending College of Information Technology at a public university in Iraq.  
Data collection for this study was carried out during February 2019 by distributing 11-item internalization 
questionnaires to the participants. All items, which tap into individual’s perception, required a response  
on a five-point Likert scale, ranging from 1= “Strongly Disagree” to 5= “Strongly Agree”, as shown in 
Table 1. 
 
 
Table 1. Five-point likert scale 
Likert-Scale Interval Difference Description 
1 1.00-1.79 0.79 Strongly disagree 
2 1.80-2.59 0.79 Disagree 
3 2.60-3.39 0.79 Neutral 
4 3.40-4.19 0.79 Agree 
5 4.20-5.00 0.80 Strongly agree 
 
 
3. RESULTS AND DISCUSSION 
The survey involves 109 respondents, comprising of 39 males and 70 females. Majority of  
the students were between 19 to 23 years old. The gathered data was analyzed using statistical package  
for social science (SPSS) and the reliability of the instrument was 0.852. Descriptive statistics as shown  
in Table 2. Table 2 shows the descriptive statistics for the items related to the internalization process among 
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students, indicating that the highest average score was obtained for question 11: "I decide based on what I 
feel is right" (M = 4.12 , SD = 1.18). This was followed by question 6: "I discuss with friend to get better 
understand" (M = 3.97, SD = 1.23), while the lowest average score was obtained for question 1: "I do not 
depend on lecturer to study" (M = 2.42, SD = 1.54). The findings show students highly dependent on their 
lecturers to gain new knowledge in the beginning of the learning process. Then, they will explore by 
themselves once they internalize their independence skills. 
 
 
Table 2. Descriptive statistics 
Questions 
Stronly 
Disagee 
Diagree 
Do not agree 
neither disagree 
Agree 
Strongly 
agree 
Mean 
Std. 
Deviation 
Rank 
1 I do not depend 
on lecturer to 
study. 
N 48 14 19 9 19 
2.42 1.53535 11 
% 44% 12.8% 17.4% 8.3% 17.4% 
2 I do not depend 
on friend to 
study. 
N 31 18 29 9 22 
2.75 1.46664 3 
% 28.4% 16.5% 26.6% 8.3% 20.2% 
3 I find other 
material for 
study via 
Internet. 
N 13 12 22 24 38 
3.57 1.37684 5 
% 11.9% 11% 20.2% 22% 34.9% 
4 I always 
contribute ideas 
to the group 
discussion. 
N 12 19 32 25 21 
3.22 1.25726 9 
% 11% 17.4% 29.4% 22.9% 19.3% 
5 I frequently 
refer to external 
sources for 
additional 
information. 
N 22 13 32 23 19 
3.04 1.36033 10 
% 20.2% 11.9% 29.4% 21.1% 17.4% 
6 I discuss with 
friend to get 
better 
understanding. 
N 4 13 19 20 52 
3.97 1.22821 2 
% 3.7% 11.9% 17.4% 18.3% 47.7% 
7 I compare 
information 
from several 
sources before 
make my own 
assumption. 
N 13 15 27 24 30 
3.39 1.34039 8 
% 11.9% 13.8% 24.8% 22% 27.5% 
8 I corrected my 
friends’ 
mistake. 
N 9 11 23 23 43 
3.73 1.30272 4 
% 8.3% 10.1% 21.1% 21.1% 39.4% 
9 I try to relate 
things that I 
have learned 
with daily life. 
N 13 12 26 26 32 
3.48 1.33747 7 
% 11.9% 11% 23.9% 23.9% 29.4% 
10 I combine the 
information 
gathered before 
come up with 
my own 
opinion. 
N 13 15 18 26 37 
3.54 1.39132 6 
% 11.9% 13.8% 16.5% 23.9% 33.9% 
11 I decide based 
on what I feel  
is right. 
N 7 3 19 21 59 
4.12 1.18419 1 
% 6.4% 2.8% 17.4% 19.3% 54.1% 
Average Result 3.39 .61520 
 
 
After examining the tabulated results, it can be noted that the total weighted average score was 3.39 
with SD = 0.62 which means that Neutral is the general trend according to the 5-point Likert scale as shown 
in Table 1, since 3.39 lies in the 2.60-3.39 interval. These results are depicted in Figure 2. The findings 
further indicate that students mostly utilize the eLMS to collaborate with other team members as the system 
is available anywhere at any time. Nevertheless, students still need lecturer/mentor to guide them  
in understanding the academic subjects. The results similarly indicate that e-learning provides a platform for 
lecturers and students to interact and collaborate without the limitations imposed by time and place. Despite 
the benefits offered by the eLMS, students still require the assistance of lecturers to guide them in better 
understanding particular subjects or topics. 
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Figure 2. The responses of sample respondents are about Internationalization 
 
 
4. CONCLUSION 
The present study has revealed that ICT can be used to create, store, and share both tacit and explicit 
knowledge as describedby the SECI model. Internalization in KM occurs when complex and structured 
explicit knowledge is combined to create tacit knowledge. This process is crucial in assisting individuals to 
share their knowledge with others in real situations or in simulated environments. Through internalization, 
knowledge is seen as valuable in promoting learners’ motivation to learn and appreciate knowledge.  
e-learning management system (eLMS) is a particularly useful tool, as it promotes knowledge internalization 
in the area of education and is aligned with the SECI model. Through eLMS, lecturers and students are 
connected in an online environment, which enables them to share knowledge. This, in turn, improves 
students’ learning, and enhances their collaboration and interaction skills. Future works may explore other 
SECI processes such as socialization, externalization and combination in LMS context. 
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